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rise to 0-04-0-3 per cent by volume. The continued breathing of air con-
taining 0-2 per cent of C02 is injurious (Angus Smith). The " stuffiness "
of badly ventilated spaces is chiefly the effect of the water vapour from
the lungs, which tends to saturate the stagnant air and impedes the
evaporation of perspiration.

The total amount of carbon dioxide in the atmosphere corresponds
with about 600?000 million tons of carbon. The sources of atmospheric
carbon dioxide are respiration of animals and plants, combustion,
fermentation, putrefaction, the soil (worms, decay, and gas of volcanic
origin), mineral springs, volcanic activity, and Kme-burning. Atmos-
pheric carbon dioxide is diminished by absorption by the sea, photo-
synthesis by green plants, and the weathering of silicate rocks (1-62 x
109 tons of C02 per annum). On the whole, the carbon dioxide in the
atmosphere seems to be slowly increasing, and slight changes of climate
may be due partly to this cause.

In the determination of atmospheric carbon dioxide, a measured volume
of air may be drawn by an aspirator first through a drying tube containing
pumice soaked in sulphuric acid and then through a weighed tube contain-
ing soda-lime. This is followed by a tube of pumice and sulphuric acid to
absorb moisture given off in the soda-lime tube, and the last two tubes are
weighed together. A more convenient process is Pettenkofer's method. A
measured volume of standard baryta water is shaken with a known volume
of the air in a large (8-10 lit.) bottle, and the excess of baryta titrated
with standard acid and phenolphthalein ; Ba(OH)2 + CO2 = BaCOs + H2O.
Absorption is more rapid with a hot solution of baryta.

CABBON MONOXIDE

Lassone (1776) obtained an inflammable gas by heating charcoal with
zinc oxide, and Priestley (1796) from charcoal and iron-scales (3?e304).
Cruickshank (1800) found that the gas was not hydrogen, but an oxide
of carbon containing less oxygen than carbon dioxide, and Clement and
Desormes showed that it could be formed by passing carbon dioxide
over red-hot charcoal. Dalton (1808) found that the gas requires
half its volume of oxygen for combustion, and forms its own volume
of carbon dioxide, so that formula is CO.

Carbon monoxide occurs in coal gas and in some volcanic gases. It is
formed in the combustion of charcoal or coke in a limited supply of air ;
the blue flames seen on the top of a clear fire consist of burning carbon
monoxide.

The presence of carbon monoxide in furnace gases is evidence of improper
air supply, and its estimation in flue gases affords a check on the furnace
efficiency. Poisoning by the fumes of burning charcoal, described by Hoff-
mann in 1716, is due to carbon monoxide, which is a dangerous poison. It
is also formed in the combustion of petrol in automobile engines, the
exhaust gases of which are very poisonous.

The production of carbon monoxide in a fire is usually supposed to
be due to the reduction of the carbon dioxide, formed from the lower
portions of the glowing fuel and the entering air, by passing through the